Objective: The aims of this feasibility study of an adapted lifestyle intervention for adults with lung cancer were to (1) determine rates of enrollment, attrition, and completion of 5 nurse-patient contacts; (2) examine demographic characteristics of those more likely to enroll into the program; (3) determine acceptability of the intervention; and (4) identify patient preferences for the format of supplemental educational intervention materials.
| BACKGROUND
Adults with lung cancer are living longer because of improvements in early detection and cancer treatments. [1] [2] [3] As the length of survival increases, it is important to identify interventions that will also improve health-related quality of life (HR-QOL). Despite the fact that adults with lung cancer often experience lower HR-QOL as compared to adults with other types of cancer, few interventions have targeted this vulnerable and growing population. 4 A promising avenue to improve HR-QOL is to promote self-management of healthy lifestyle behavors already associated with improved HR-QOL among breast, prostate, and colorectal cancer survivors. 5, 6 A healthy lifestyle is defined as 150 minutes of moderate exercise or 75 minutes of vigorous exercise/week, eating at least 2.5 cups of fruits and vegetables/day, limited consumption of red meat, and smoking cessation. 7 Smoking, physical activity, and diet are important lifestyle factors associated with improved HR-QOL, lung cancer risk, recurrence, and survival. [8] [9] [10] [11] There is growing evidence of the importance that these lifestyle factors play in improving outcomes among all cancer survivors.
Moreover, current lifestyle recommendations for cancer prevention and health promotion among cancer survivors focus on multiple lifestyle behaviors. 7, 12 Green and colleagues conducted a systematic review examining multiple lifestyle risk reduction interventions among cancer survivors and those at risk for cancer. 13 Most studies were conducted in breast, prostate, and colorectal cancer patients. Results from this review indicated that the majority of interventions that addressed multiple lifestyle risk reduction improved lifestyle risk behaviors for at least 2 behaviors.
To our knowledge, no previous lifestyle risk reduction intervention studies have focused on adults with lung cancer. Cooley and colleagues 14 examined interest and preferences for a health promotion intervention among adults with lung cancer and found the majority were interested in health promotion and preferred a program that focused on multiple lifestyle risk behaviors (physical activity, diet, and smoking), included educational materials and had an interactional component. Healthy directions was identified as an intervention that could be adapted for this group of patients.
Emmons and colleagues 15, 16 tested healthy directions as a cancer prevention lifestyle intervention in primary care and found it to be efficacious in changing lifestyle behaviors in a diverse group of patients. This intervention was selected because it had the same components of an intervention that lung cancer patients identified as preferable in our previous study. Adapting existing evidencebased interventions to be appropriate for other target populations has the potential to facilitate the efficient development of new evidence-based interventions. 17 Tailoring of the intervention is important because it improves the fit of the intervention to the new target population and can enhance outcomes. 18 Adapting interventions for a new target population often requires modifying key characteristics of the intervention related to the new population.
However, preserving the core elements responsible for the efficacy of the intervention is a key consideration to maintain fidelity of the intervention as originally designed to maintain efficacy. 18 Once the intervention is adapted, establishing the feasibility of implementing the intervention in the new proposed population is necessary before conducting a larger randomized clinical trial. Feasibility studies provide an objective assessment of whether a project can be completed with an emphasis on factors that affect future successful clinical trial conduct. 19 Feasibility studies often focus on the processes that are key to the study and may be iterative to refine the processes that are needed to ensure success of a future study. For example, in a feasibility study, one would evaluate whether the proposed inclusion criteria are too restrictive to allow adequate recruitment in the time frame. 20 Determining the feasibility and acceptability of behavioral interventions in the context of patients with lung cancer is an essential first step in developing interventions since enrollment and completion rates are often low and attrition rates are high in this patient population. 21, 22 Thus, the purpose of this study was to adapt the healthy directions lifestyle intervention to fit the target group of adults with lung cancer and examine the feasibility and acceptability of this lifestyle intervention. We focused on establishing the feasibility of the study by examining the recruitment, enrollment, completion, and acceptability of the proposed intervention. Acceptability was defined as assessing participants' reaction to the program as to whether it was judged to be suitable for behavioral change and achieve the goal of the program. 23 The specific aims were to (1) The "Health Behavior Model in Vulnerable Populations" and the "Teachable Moment" were the frameworks that guided this study (see Figure 1) . 24, 25 The "Health Behavior Model for Vulnerable Populations" 25 posits that certain predisposing characteristics such as age, gender socioeconomic status, and social support affect health outcomes and that an underlying mechanism may be that predisposing, enabling and perceived need components of the model directly influence personal health behaviors, which in turn affect HR-QOL and other clinical outcomes. 25 The "Teachable Moment" provides the framework for the enabling variables in the current study. The diagnosis and treatment for lung cancer provides an opportunity to leverage the teachable moment to enhance positive behavioral change. McBride and colleagues 24 propose that a teachable moment, is a process of "sense making" in which individual's seek to interpret the significance, cause, and "meaning" of the sentinel event. This event prompts one to experience an increase in perception of personal risk and vulnerability, creates strong affective responses, and redefines one's social role. This cognitive response precedes motivation, skills acquisition, and self-efficacy, which affect the likelihood of behavioral change. 26 Self-efficacy, defined as confidence in one's ability to change health behaviors, has been associated with behavioral change among cancer survivors, including those with lung cancer. [27] [28] [29] The presence of uncontrolled symptoms and affective responses such as pain, fatigue, depression, and anxiety have been associated with decreased self-efficacy in perceived ability to change health behaviors and decreased physical function.
26,27,30
| Adaptation of the "healthy directions" lifestyle intervention
A 3-step process was used to adapt healthy directions for adults with lung cancer, which included (1) assessment, (2) preparation and adaption, and (3) implementation. 17, 18 During the assessment phase, we evaluated the needs of the target population and the goodness of fit of the proposed intervention. The healthy directions intervention was deemed appropriate for the target population on the basis of the results of a previous study that identified lung cancer patients preferred a multiple lifestyle risk reduction program and wanted the same components of an intervention that was available in healthy directions. 14 The preparation phase entailed determining what changes needed to be made in order to adapt and tailor the intervention to the patient population. The theoretical framework, empirical literature, clinical experience of the principal investigator (MEC), guidance from the originator of the healthy directions intervention (KME), and feedback from the target group of lung cancer patients provided direction about changes that were needed to enhance and tailor the intervention. Minor modifications were made in the healthy directions intervention to better fit the target population and to ensure that we maintained the fidelity of the original intervention. Table 1 provides a comparison of the healthy directions-health centers and the healthy directions-lung cancer intervention components. As Table 1 indicates, the main modifications were related to addressing issues that were specific to adults with lung cancer such as adding disease specific information and having a RN deliver the intervention. An RN was deemed appropriate since the goal was to improve health behaviors among a group of patients that have multiple comorbidities and symptoms that wax and wane.
Thus, an initial comprehensive assessment and ongoing monitoring was identified as a desirable component of the intervention. The feasibility study was initiated to evaluate the enrollment, attrition, and completion of the adapted healthy directions intervention in adults with lung cancer and identify characteristics of patients associated with enrollment into the study.
| Intervention procedures
An 8-week lifestyle coaching intervention was implemented by a RN, which focused on enhancing physical activity, healthy diet, and smoking cessation. The intervention components and the way they were implemented during the feasiblity study are described in more detail. The first component was a welcome letter and a healthy direction toolkit, which included a backpack containing a pedometer for tracking steps and educational materials. Once patients enrolled onto the study, they received the welcome letter, healthy directions toolkit, and tailored educational materials with linkages to community resources by the research assistant. They were given a brief orientation to the materials depending on whether they choose print or web-based materials. The welcome letter provided a personalized endorsement of the study by the chairman of the thoracic surgery department (RB). After receiving the study materials patients completed an assessment, which included a self-administered baseline lifestyle questionnaire that was collected in the outpatient clinic or by phone depending on patient preference. The next step was creation of a personalized report, which was generated on the basis of patient's personal lifestyle behaviors and how these behaviors compared to the 
| Feasibility and acceptability
Feasibility focused on determining enrollment, completion, and acceptability rates and success was defined a priori as ≥20% enrollment rate among those eligible for the study and a completion rate of 70% for the 5 nurse-patient contact sessions. This was based on rates from previous studies focused on patients with lung cancer. 32 Acceptability was defined as 80% of patients recommending the program to others.
| Measures
Patient characteristics were obtained from self-report and included age, gender, race, education level, comorbidities, and marital status. Enrollment rates were measured through a computerized data base that tracked the number of eligible patients who agreed to participate in the study, rates of attrition, and reasons that participants refused to participate or dropped out of the study.
Completion of nurse-patient contacts were measured through a computerized data-base that tracked the number of contacts for the intervention and when the contact was initiated and completed.
Acceptability of the intervention was assessed by a structured question conducted by phone interviews at the conclusion of the study asking whether patients would recommend the intervention to others to enhance behavioral change. This question has been used in previous intervention studies. 15 
| Data analyses
Enrollment and attrition rates were reported as point estimates with exact binomial 95% confidence intervals (CIs). Summary statistics were used to evaluate other variables. Categorical and continuous variables were compared between groups using Fisher's exact test and
Wilcoxon rank sum test. and the main reasons were death or severity of illness (see Figure 2 ).
Among those who started the intervention, the median time from date of surgery to the first coaching call was 11.8 weeks.
| Differences in enrollment by age and gender
Of the patients who could be contacted (n = 114), the median age for those enrolling was 63 years as compared to 69 years for those not enrolling (P = .04). Of the 87 females and 59 males screened, there was no significant differences between the proportion of females (28/87; 32.2%) and males (14/59; 23.7%) enrolled in the study (P = .35).
| Acceptability of lifestyle intervention
Twenty-four of the 27 (88.9%) who completed the intervention were interviewed. Twenty-three of the 24 (95.8%) interviewed recommended the intervention to enhance behavioral change for others.
| Preference for study materials
Of the 32 patients who started the intervention, 16 (50%) chose the website, 14 (44%) print, and 2 (6%) selected both formats. 
| DISCUSSION
Our enrollment rate of 28.6% (N = 42/147) was higher than the 5.7% rate reported for 3 of the largest home-based lifestyle interventions for patients with other types of cancer. 35 One of the potential reasons that our enrollment rate may have been higher as compared to other studies is that all of the patients recruited for this study were recently The completion rate for participants who started the intervention was 84.4% (N = 27/32), which is similar to the completion rate (91.1%) for other lifestyle interventions for patients with other types of cancer. 35 Most participants in our study found the intervention highly acceptable. Given that all of our a priori criteria regarding enrollment, completion rates, and acceptability were met, this study provided evidence for the feasibility of this multiple lifestyle intervention in patients with non-small cell lung cancer.
Some of the findings offer direction for enhancing recruitment and retention of patients with lung cancer in future studies. First, attrition before starting the intervention was high among this sample. As in other lung cancer studies, the most common reasons for attrition were death and severity of illness. 36 Other factors were feeling overwhelmed around the time of diagnosis and needing adequate time to recover from surgery. Patients who started the intervention had surgery a median of approximately 3 months prior to the first coaching call, suggesting this may be the optimal time to initiate this intervention rather than any closer to receipt of surgery or the diagnosis. Evidence suggests that the window of time to capitalize on the teachable moment after a major life-threatening illness may occur up to approximately 2 to 3 years after the diagnosis but further research is needed to more clearly understand the intersection between the time of diagnosis and delivery of interventions. 24 Second, younger patients were more likely to enroll in the study, which is similar to the study by Adams and colleagues that found that for every 1 year increase in age there was a 5% decrease in likelihood of enrolling into their lifestyle intervention study. 35 Recruitment of older adults with cancer can be challenging because of high medical acuity. 37 Future studies need to implement recruitment strategies that specifically address common barriers to engaging older adults in research. It may also be important to develop lifestyle programs that are tailored to the specific needs of older adults with lung cancer to increase uptake.
Another consideration is that most participants in this study had at 
| Limitations
One of the limitations of this feasibility study was that it was conducted within 1 center and that there was a lack of racial and ethnic diversity within the sample. Accrual of ethnically diverse patients in behavioral research from comprehensive cancer centers tends to be difficult, 40 especially those with early stage lung cancer as Black patients tend to be diagnosed at later stages. However, the original healthy directions study was conducted in community-based centers and recruited a diverse sample of patients. We used the same materials that were developed, tested, and found to be efficacious among this diverse group of patients. Future studies that examine efficacy should focus on enhancing outreach and recruitment of a more diverse sample at multiple sites. Results from this study suggest that this intervention was feasible and highly acceptable. It appears that the optimal time to initiate the intervention is at least 3 months after surgery. This period allows for patients to adjust to the diagnosis and recover from their surgery, so they are ready to focus on behavioral change. Understanding who participates in behavioral clinical trials is important to develop interventions with a broader reach younger patients were more likely to enroll into this study as compared with older adults. Further attention is needed to increase participation and uptake of lifestyle interventions that have the potential to improve HR-QOL and functional outcomes among older adults with lung cancer.
| Clinical implications

